statistical analysis
The results of our study were analyzed using descriptive statistics, including mean values, standard deviations, frequencies, and graphic inter pretation such as histograms and distribution functions. The mean values were compared using either para metric or nonparametric tests, depending on the distribution of the variables. The χ 2 test and Fisher exact test were used to compare frequencies of analyzed events. P <0.05 was considered statistically significant.
rEsuLts Diabetes was diagnosed in 6.8% of the study population. We observed a slightly higher incidence in men than in women (518 [ In the diabetes group, elevated fasting glucose levels were detected for the first time in 33.4% of men and 22% of women (FIGurE 1). Incidence of diabetes increased with age both in men and women (tAbLE 2). Among men, the average incidence of diabetes increased from 0.7% in those aged 20-29 years to 16.3% in those aged >60 years, with a marked increase in patients aged >50 years. Among women, the average incidence increased from 0.5% in the youngest age group to 17.8% in the oldest group, with a marked increase in patients aged >60 years.
IFG was detected in 9.5% of the population -864 men (12.4%) and 537 women (6.9%) as shown in tAbLE 1. As in diabetes, we observed age-related increase in the incidence of IFG -from 3.3% to 17% among men and from 1.3% to 12.1% among women (tAbLE 2). A significant increase in the incidence of IFG was observed both for men and women aged ≥40 years. Interestingly, it was several--fold higher than the incidence of diabetes in the group of men aged ≤50 years, while in the older group these differences were less pronounced. A similar tendency was observed among women, but the differences were smaller and the incidence of diabetes was higher than that of IFG in the age group >60 years. Mean body mass index (BMI) for each age group is presented in tAbLE 2. A statistically significant linear trend observed for diabetes and IFG with regard to age was also identified for BMI, which confirms a strong correlation -WOBASZ) was conducted from 2003 to 2005. 4 It has been approved by the Bioethics Committee of the Institute of Cardiology, Warsaw, Poland. The sample of 21,600 individuals, men and women, was randomly selected from a larger pool of 26,360 people aged 20-74 years. From each of the 16 Polish provinces, we randomly selected 2 small (up to 8000 inhabitants), 2 medium (8000-40,000), and 2 large communes (above 40,000). A separate study group included the inhabitants of the capital city of each province. From each commune, we randomly selected 100 men and 100 women. Altogether, 14,769 individuals (6977 men and 7792 women) agreed to take part in the study. Each individual was informed about the screening procedures and signed the agreement form. A standard questionnaire was designed, based on the objectives of the study, and used for data collection. Respondents answered questions about social, demographic, and economic status, physical activity, any detrimental habits, cardiovascular disease, diabetes, health awareness, health care, and any ongoing medical treatments. As for diabetes, we asked whether it had been previously diagnosed; if yes -at what age and what treatment had been administered. A separate questionnaire was used to collect data about prescribed medications, their dosage and use.
Physical examination included basic bio metrics, blood pressure, and pulse rate and rhythm; glucose and lipid levels were measured in venous blood after 12-hour fast. A hexokinase enzymatic method was used to determine serum glucose levels. Diabetes was identified if fasting glucose levels were equal to or exceeded 7 mmol/l, or if there was a previous diagnosis or use of antidiabetic tAbLE 3 to illustrate correlations between these parameters. Due to a large number of provinces and low variation between mean age and BMI, we did not observe a significant correlation between the incidence of diabetes or IFG and mean BMI and age.
As in the case of diabetes, there was no significant correlation between the incidence of IFG and the size of a commune (FIGurE 3).
dIscussIon In a representative sample of the Polish population aged 20-74 years, 6.8% of individuals had diabetes and 9.5% had IFG. Altogether, 16.3% of the Polish population are affected by various carbohydrate meta bolism disorders, and epidemio logical significance of this fact cannot be underestimated. It is difficult to compare the results of various epidemio logical studies because they differ in duration, use different para meters to evaluate carbohydrate meta bolism disorders and different laboratory methods to meas ure glucose levels. In some studies, diabetes is diagnosed on the basis of 1 or 2 fasting glucose measurements; in others, it is diagnosed only on the basis of glucose tolerance test; yet others use glucose tolerance test in addition to fasting glucose measurement as a secondary verification method in some patients. Each method of meas urement is limited and prone to errors. Fasting glucose measurement is simple, quick, and inexpensive; however, this type of test is characterized by large hour-to-hour and bio logical variations. Glucose tolerance test is highly specific in the detection of IFG.
5 A comparison between various studies is even more complicated because patients often belong to different age groups.
Early diagnosis of diabetes in population studies is particularly challenging because it usually involves a single visit and a single measurement of glycemia. Therefore, the results may differ from those obtained during ambulatory testing in a routine health care setting. Nevertheless, according to the WHO experts' report, diagnosis of diabetes on the basis of 1 fasting glucose measurement is acceptable. However, in the WET-Diab between these para meters. Diabetes is most often diagnosed in men aged 40-49 years and in women aged 50-59 years (FIGurE 2).
Distribution of diabetes in Poland is characterized by territorial variance -from 5.3% to 9% among men and from 4.2% to 7.5% among women (tAbLE 3) . The highest number of men diagnosed with diabetes was observed in the Wielkopolska and West Pomerania Provinces, while the highest number of women with diabetes was identified in the Lubuskie and Wielkopolska Provinces. The lowest number of men diagnosed with diabetes was observed in the Podlasie and Lower Silesia Provinces, and the lowest number of women in the Małopolska and Świętokrzyskie Provinces.
There was no significant correlation between the incidence of diabetes and the size of the analyzed region. A similar territorial variation was observed for IFG, from 5.8% to 20.8% among men and from 2.8% to 11.7% among women (tAbLE 3). The highest number of men with IFG was observed for the Łódź, Kujawy-Pomerania, West Pomerania, and Wielkopolska Provinces. The majority of women with IFG lived in the Łódź, Pomerania, and West Pomerania Provinces. The lowest number of men with IFG was observed in the Małopolska, Lublin, and Świętokrzyskie Incidence of diabetes in the Polish population is in line with the average values reported worldwide and is characterized by territorial variation. According to the 2002 study by Nowakowski et al., 14 2% to 7% of adult Polish population had diabetes: it was 4% to 7% in the inhabitants of large cities and 2% to 4% in the remaining population.
14 WBEC, an inter national study conducted between 1998 and 2000, identified diabetes in 5.2% of individuals aged ≥35 years.
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In the Pol-Monica Bis study, which was conducted in Poland in 2001 on the population aged study, diabetes was diagnosed in 10% of the population when this measurement was taken twice, and even in 21% when glucose tolerance test was also used. 6 A meta-analysis performed by the DECODE Study Group (Diabetes Epidemiology: Collaborative analysis of Diagnostic criteria in Europe) revealed that the outcome depends on whether we use fasting glucose or tolerance test to diagnose diabetes. 7 Additionally, as published in the Third National Health and Nutrition Examination Survey (NHANES III), 4.4% of the study population was diagnosed with diabetes when only fasting glucose was measured, while 6.4% was positive when tolerance test was used alone or together with fasting glucose. 8 Several recent studies conducted in the Polish population either on a local or national level have revealed different aspects of diabetes, asked different questions, and used different methodology. Examples include epidemio logical studies: 4.5% of the Indian population aged 15-64 years had diabetes (1.5%-9.2% depending on the region). 25 Similarly to Indians, the Chinese constitute a substantial percentage of the Asian population, which significantly affects the overall incidence. Diabetes was detected in 9.5% of the inhabitants of industrialized regions (8.3% of men and 10.5% of women). 26 However, the International Collaborative Study of Cardiovascular Disease in Asia from 2001 reported that 5.5% of the Chinese population aged 35-74 years had diabetes. 27 In the Middle East, 7.7% of the population have been reported to have diabetes 18 and, again, the distribution depends on the region. Due to socio-economic changes, lifestyle modifications, and population aging, some of the Middle East countries have the highest incidence of diabetes in the world. It is 25.7% in Bahrain, 23.7% in Saudi Arabia, 17% in the United Arab Emirates, and 16.1% in Kuwait and Oman. 28, 29 Not surprisingly, the incidence of diabetes is not as high in Africa. It is estimated at 3.2% and the highest values are observed in Tanzania and South Africa. 18 Christensen et al. 30 reported that 4.2% of the population of Kenya aged 17-68 years had diabetes. A considerably higher number of cases was detected in the urban areas. 30 Nevertheless, approximately 70% to 85% of cases remain undiagnosed, mainly in the rural areas.
It is estimated that the number of people with diabetes is probably two-fold higher, and approximately half of the cases remain undiagnosed. Patients are unaware of their condition, which if left untreated leads to serious complications that finally force them to seek medical assistance.
Apart from diabetic patients, there is a large group of people with so called prediabetes, diagnosed as IFG or impaired glucose tolerance. In both Polish and inter national population studies, it is much less common to monitor IFG. Earlier Polish reports indicated that the incidence of IFG was highly variable and remained at the level of a few percent. For example, IFG was detected in 6% of the residents of Wrocław who participated in the 2002 WET-Diab study.
6 Among the residents of Kraków who took part in the international DE-PLAN-IFG study, IFG was observed in 5.7% of men and 4.6% of women.
11 In the 1998 Screen-Pol study, which was based on the data from primary care patients aged ≥45 years, only 1.7% of the population had IFG. 10 Identical data was reported by NATPOL PLUS in 2002. 17 Studies show that the incidence of IFG varies throughout Europe. Mokan et al. 19 reported that 12.5% of the Slovakian population had IFG (14.8% of men and 10.4% of women). In Germany, KORA Survey 2000 revealed that 16.8% of the population aged 55-74 years had IFG, 31 while in Spain only 2.8%. 32 DECODE was a large European study which analyzed the data for a population aged 35-74 years from 8 countries. It showed that the average incidence of IFG was 19.4% in men (from 6.4% in Italy Cremona 20-74 years, diabetes was diagnosed in 8.7% of men and 6.4% of women. 9 As reported in the WET--Diab study in 2002, 4.8% of the population aged 55-75 years and living in the city of Wrocław had previously diagnosed diabetes, while 6.1% of this population had newly diagnosed diabetes. 6 Primary care physicians conducted a study in another large Polish city, Szczecin. It involved individuals aged 0-98 years. Diabetes was identified in 3.6% of the study population (3.1% of men and 3.9% of women). 16 A similar study was performed by primary care centers in Kraków in the years 2004 and 2005; diabetes was identified in 4.1% of women and 5.4% of men. 11 The 1998 Screen--Pol study was also based on the primary care data. It included patients aged ≥45 years and diabetes was detected in 5.4% of the study population. 10 In NATPOL PLUS, a study conducted in 2002, diabetes was identified in 5.6% of the population (4.7% previously diagnosed and 0.9% newly diagnosed). 17 According to the Diabetic Atlas published in 2000, the incidence of diabetes varies throughout the world and throughout the regions of a particular country. 18 The average incidence of diabetes in Europe is 8.5%, with the lowest number of cases in Iceland -2.1% and the highest in Germany -12%. However, in most European countries incidence of diabetes is below 10%. For example, Mokan et al. 19 reported that 7% of the Slovakian population had diabetes (6.4% of men and 7.7% of women). 19 In a 2002 study conducted in Scotland, diabetes was reported in 5.4% of men and 4.8% of women. 20 Vamos et al. 21 detected diabetes in 6.2% of the population aged ≥18 years. Slightly lower numbers were observed in Sweden, where different centers reported the incidence of diabetes between 1.7% and 3.6% for the population aged 35-64 years. 22 The DECODE study performed a meta-analysis of the data on the population aged 35-74 years from 8 European countries. Diabetes without prior medical history was detected on average in 8% of men (from 3.2% in the Italy Cremona Study to 23.5% in the Oulu Study) and 5.5% of women (from 2.5% in the Italy Cremona Study to 13.4% in the Oulu Study). A meta-analysis of the Polish population included in this study provided similar results -8.4% of men and 5.9% of women had diabetes according to the Pol-MONICA Kraków study. 7 The incidence of diabetes in North America is 11.7% as published in the Diabetic Atlas in 2001.
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The incidence of diabetes in the United States is slightly lower -7.8% in a population aged 20-74 years, as reported by NHANES III.
8
The average incidence of diabetes in Asia is between 5% and 7%, depending on the region.
18
There is a marked discrepancy between rural and urban areas. Some Asian countries, such as Micronesia and Philippines, have a particularly high incidence of diabetes (e.g., the Philippines -28%), 23 while others have low (e.g., Mongolia -3.7% in the population aged ≥20 years [3.9% of men and 3.5% of women]. 24 Mohan et al. 25 reported that the number of late organ complications, it has to be applied with caution, especially in individuals with high risk of cardiovascular events, as described recently in the ACCORD study (Action to Control Cardiovascular Risk in Diabetes Trial).
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The results of the WOBASZ study were presented to the authorities of each Polish province to familiarize them with the residents' health status. It is necessary to introduce various educational programs for the general public, patients and their families, health care professionals and administrative officials. Hopefully, it will encourage health care providers to improve the current situation.
In summary, we can say that the incidence of diabetes and IFG in the Polish population aged 20-74 years varies depending on age, sex, and place of residence. Incidence of diabetes in Poland is comparable to the mean values reported worldwide. to 39.7% in the Goodinge Study) and 11.6% in women (from 3% in Italy Cremona to 27.9% in the Oulu Study). The analysis of the Polish population within this study demonstrated that 19.8% of men and 8.6% of women had IFG.
7
The 1999-2004 NHANES III studied the population of the United States aged 20-74 years and found that 16% had IFG. 8 In contrast, when DIASCAN analyzed the Canadian population aged ≥40 years, only 2.5% of individuals were positive. 33 Surprisingly, in the Arab countries, the frequency of IFG was not as high as the incidence of diabetes: only 1.3% of the population of Qatar aged >20 years had IFG, 29 while in a similar age group within the population of Oman, IFG was diagnosed in 7.1% of men and 5.1% of women. 34 The incidence of IFG in Asia is high, even in the countries that have low incidence of diabetes. For example, Soria et al. 23 have recently reported that 17.5% of the population in the Phillippines has IFG. In Mongolia, 18.5% of individuals aged >20 years has IFG (17.7% of men and 19% of women). 24 Zargar et al. 35 have reported that 25.2% of the population aged 20-40 years and living in the Kashmir Valley in northern India has IFG. 35 The incidence of IFG in the industrialized regions of China is 14% (13.7% of men and 14.3% of women). However, the overall number is lower -7.3% as reported by the Inter-ASIA study, which analyzed the population aged 35-74 years and inhabiting the areas of various degrees of industrial development. 27 Incidence of diabetes is growing at an alarming rate. It is important to develop strategies that will allow to diagnose diabetes and prediabetes early enough to administer treatment or prevention.
Early introduction of preventive measures in individuals with prediabetes may delay the development of diabetes. Healthy diet, physical activity, and proper body weight are particularly important. Overweight and obesity remain the key factors responsible for the development of diabetes and prediabetes and continue to be a major challenge in many countries including Poland. Diabetics usually have abnormal body weight, as demonstrated by WOBASZ (mean BMI >26 kg/m 2 ) and ARETAEUS (BMI = 30.6 kg/m 2 ).
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Several studies underline the association between lifestyle and diabetes and show that lifestyle changes reduce the number of newly diagnosed cases. Such changes contribute to a significant reduction in diabetes incidence as shown by the Diabetes Prevention Program in the United States and the Finnish Diabetes Prevention Study in Finland, which achieved a 58% reduction of the risk of developing diabetes during the trial duration of 3 to 4 years.
36,37
In patients who have already been diagnosed with diabetes, lifestyle changes are not sufficient and the introduction of proper therapeutic regimen is necessary. However, although normalization of glycemia can generally delay and reduce
